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STUDY  REPORT  ABSTRACT: 

The  purpose  of  this  stjuy  was  to  reviev.'  the  iripact  of  the  DOD 
policy  requiring  Independent  Cost  Analyses  (IGA).  The  study 
consisted  of  interviev.’s  with  selected  acquisition  and  cost 
analysis  nanagers  as  well  as  a review  of  the  current  literature, 
including  US  General  A.ccounting  Office  reports. 

Increased  systea  costs  have  been  attributed  to  poor  cost  esti- 
mating, Since  the  inception  of  ICAs,  cost  grovrth  has  been 
.reduced.  This  reduction  would  seem  to  result  from  the  increased 
emphasis  on  cost  estimates  directly  related  to  the  high 
visibility  given  to  the  IGA. 

The  study  concludes  (1 ) the  program  manager  can  use  the  IGA 
to  offset  stresses  inimical  to  his  program,  and  (2)  notwith- 
standing the  continued  need  for  better  estimating,  major 
improvements  in  cost  control  will  now  have  to  co.me  other 
areas  of  managezaent, 

SU3J3CT  DESCRIPTORS:  Cost  analysis.  Cost  Analysis  Improvement 

Group  (CAIG),  Cost  estimates.  Cost  growth.  Parametric  estimate, 
Program  ICE,  Selected  Acquisition  Reports 


NAME,  RANK,  SERVICE  CLASS 

JOHU  S.  UR03SL,  JR,MAJ,USA?  PhC  77-1 


DATE 

MAY  1977 


EXECUTIVE  SU>2‘IARY 


T 


I 

I 

Independent  Cost  Analyses  ( lOA ) are  cost  estimates  made 
outside  the  advocacy  chain,  normally  using  parametric  techniques 
to  project  future  costs.  The  purpose  of  this  paper  is  to  exam- 
ine the  impact  on  acquisition  management  of  the  DOD  policy 

I 

’ requiring  ICAs. 

For  many  years,  Congress  expressed  concern  about  increases 
in  the  cost  of  weapon  systems  which  it  attributed  to  poor  cost 
estimates.  In  1971,  DOS  directed  that  ICAs  be  presented  on 
every  program  meeting  a Defense  Systems  Acquisition  Review 
Council. 

Once  established  as  a check  on  the  reasonableness  of 
program  estimates,  the  ICA  began  to  influence  cost  estimating 
throughout  DOD.  ?4ethods  and  data  for  conducting  parametric 
estimates  were  improved. 

On  the  surface,  the  ICA  process  may  seem  to  cause  conflict 
with  program  managers,  but  it  actually  can  be  used  to  offset 
pressures  adverse  to  the  program. 

Although  further  improvements  in  cost  estimating  can  be 
made,  major  advances  in  cost  control  will  nov^  have  to  come  from 
other  areas  of  management. 
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CHAPTER  1 


INTRODUCTION 

1794 

Congress  authorized  the  building  of  six  large 
frigates  vJihich  were  to  form  the  backbone  of  the  U.3. 

Navy.  The  7far  Department  was  assigned  the  task  of 
acquiring  the  ships.  Nearly  17  months  later,  the  six 
keels  were  laid.  Shortly  thereafter,  due  to  delays  and 
cost  overruns,  the  program  was  cut  back  to  three  ships. 

1977 

Because  of  Inflation,  changes  in  schedules, 
engineering  and  quantity,  and  mistakes  in  estimating 
costs,  the  1A7  weapon  systems  the  Pentagon  has  under 
development  and  in  production  will  cost  43^  more  than 
originally  estimated,  an  increase  of  #74  billion  (9:7). 

Purpose 

The  results  of  this  twentieth -century  overrun  will  probably 

not  be  much  different  from  that  of  the  eighteenth  century.  In 

order  to  stay  within  budget  ceilings  levied  by  Congress  and 

the  president,  the  Department  of  Defense  (DOD)  will  have  to 

slice  programs.  Most  probably  no'  programs  will  actually  be 

killed.  Rather  many  programs  will  be  reduced  in  quantity  or 

performance  regardless  of  the  original  justification  (20:17, 

28:19,  31:21).  For  example,  the  F-14  program  originally  Included 

710  airplanes  with  a price  tag  of  •36,2  billion.  It  is  now 

reduced  to  403  airplanes  costing  -38.7  billion  (9:7,  34:95).  In 

this  sense,  cost  overruns  are  dangerous  to  national  security  as 

planned  defense  capabilities  are  cut  to  keep  within  the  budget. 

The  purpose  of  this  paper  is  to  review  the  impact  of  one 

DOD  policy  for  controlling  costs:  independent  cost  estimating, 

specifically  the  Independent  Cost  Analysis  (ICA)  process.  In 
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his  testmony  to  Congress  on  the  Fiscal  Year  (FY)  1973  budget, 

Dr.  Malcolm  R,  Currie,  Director  of  Defense  Research  and  Engineer- 
ing (DDR&S),  listed  independent  cost  estimating  as  one  area  being 


stressed  by  DOD:  "We  are  developing  this  discipline  in  the  Ser- 

vices and  it  is  leading  to  more  realistic  prediction  of  program 
costs  at  their  Inception  (59:1-10).’’ 

Sbope  j 

This  paper  is  limited  to  the  DOD  policy  requiring  ICAs  at 
specific  major  decision  points  during  development  of  a weapon 
system  (52;1,  46; 1,  47:1-5).  All  along  the  route  from  initial 
idea  to  system  development,  choices  must  be  made  that  will  signi- 
ficantly impact  on  the  ultimate  costs.  If  the  Services  are  to 
achieve  sound  financial  control  of  costs,  it  is  essential  that 
they  have  sound  and  reliable  estimates  of  the  cost  implications 
of  thSir  choices  (5:153).  '.Ihile  all  cost  estimating  is  based  on 
interpretations  of  observed  historical  phenomena  to  reflect  the  ’ 

future,  IDAs  are  special  estimates  prepared  outside  the  normal  i 

advocacy  channels  to  test  the  reasonableness  of  an  official  pro- 
gram office  estimate  (45:4). 

An  ICA  uses  cost  estimating  cechniques  different  from  those 
used  to  prepare  the  official  program  estimate.  It  differs  from  • 

an  Independent  Dovern.ment  Cost  Estimate  (ICGE)  in  that  the  ICCE 
is  developed  primarily  by  the  program  office  to  check  the  contrac- 
tor's estimate  and  support  the  program  budget  formulation  (47:5-2). 

The  ICA  is  primarily  developed  independent  of  the  program  office,  ; 

tne  program  office  plays  a vital  role  in  supporting  the 


althougii 
ICA  team. 
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To  the  extent  that  costs  grow,  program  decision  criteria 


are  vitiated.  To  the  extent  that  program  decisions  do  not  con- 
sider potential  cost  growth  as  a criterion,  they  are  poor  decisions. 

Not  all  cost  growth  can  reasonably  be  prevented,  at  least  not  ' 

without  ma^or  changes  to  federal  procurement  procedures.  Unusual 
periods  of  inflation  may  result  in  cost  growth.  Changes  in  tech- 
nology may  make  possible  modifications  resulting  in  Increased 
system  effectiveness.  Such  growth  cannot  be  anticipated, 

'f 

particularly  when  a system  is  in  development  and  production  over  S 

long  periods  (28:19,  31:21).  Nevertheless,  the  purpose  of  cost 
estimating  is  to  produce  reliable  criteria  for  decisionmakers 
at  all  levels  (1:xl,  24:1,  61:154).  Experience  has  shown  that 
independence  is  an  essential  requirement  if  reviews  of  future 
costs  are  to  be  valid  at  the  Defense  Systems  Acquisition  Review 
Council  (D3AKC)  (10:21).  This  paper  addresses  the  impact  of  the 
formal  requirement  for  this  Independence. 

Summary  ^ 

For  many  years,  Congress  has  expressed  a concern,  even  dismay,  |j 

over  the  increased  costs  of  weapon  system  acquisition.  In  re-  | 

! i 

sponse  to  this  and  to  its  own  Internal  management  desires,  DOD  ! 

directed  in  1971  that  an  ICA  be  presented  at  each  D3ARC  meeting 
as  a test  of  reasonableness  of  the  program  estimate.  A Cost  M 

Analysis  Improvement  Croup  (CAIG)  was  established  to  advise  the 
DSARC  on  the  validity  of  the  IGA.  i i 

Once  established  as  a check  on  program  estimates  at  the  DSARC 


level,  the  ICA  began  to  influence  the  cost  estimating  discipline 

3 


■ ^ — ' « I I *11  I ‘ II  !■  Ill  II  im  i 

1 


throughout  DOD.  Although  it  can  be  conducted  by  any  of  a number  , 

of  techniques,  the  OAIG  encourages  the  use  of  parametric  estimates 
for  lOAs  and  developed  means  for  gathering  actual  historical  cost  * 

data.  I 

On  the  surface  the  IGA  process  may  seem  to  cause  a conflict  | 

with  program  managers,  but  it  actually  can  be  used  to  their 

advantage  to  offset  pressures  adverse  to  the  program.  j 

Despite  the  demonstrated  improvement  in  cost  estimates  j 

! 

Since  Inception  of  the  IGA,  criticism  of  DOD  management  continues. 

Although  further  advances  in  cost  estimating  are  needed,  major 
Improvements  in  cost  control  vrill  now  have  to  come  from  other 
areas  of  management. 
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CHAPTER  2 


EVOLUTION  OP  THE  DOD  POLICY 
ON 

INDEPENDENT  COST  ANALYSES 

One  key  element  in  managing  Defense  programs  is 
the  ability  to  prepare  realistic  estimates  of  the  most 
likely  cost  of  a system.  In  this  regard,  the  DOD  has 
come  to  rely  on  "independent"  cost  estimates  prepared 
within  the  Military  Departments  and  by  the  Cost  Analysis 
Improvement  Group  (CAIG)  within  the  Office  of  the  Secre- 
tary of  Defense  for  such  projections.  The  "independent" 
features  of  these  estimates  insures  that  they  are  more 
than  simple  advocacy  expressions  and  a proper  basis  for 
establishing. .. goals  and  thresholds. 

- Dr.  Malcolm  R.  Currie  (59:IX-11) 


Congressional  Scrutiny 

For  many  years  Congress  has  demonstrated  concern  and 
dismay  over  the  increased  costs  of  weapon  system  acquisitions. 
(Table  1 indicates  the  extent  of  this  growth.)  Part  of  this 

TABLE  1 

GrtOwtii  in  DOD  Budgeted  System  Costs 


Procurement  Outlay 
RDT&E  outlay 
Total  DOD  budget 
Percent  of  federal  outlay 

Reference  14:74 


1956 
TT75B 
HAB 
^4o. 6b 


1966 

T§TTb 

^2.i3 
•$5B.  5B 

43^ 


1976 


.;{4.8B 

^;590.9B 

25:4 


Congressional  reaction  reflected  confusion  on  the  nature  of 
weapon  system  acquisition  by  some  members  of  Congress.  Cost 
increase-^'  regardless  of  the  cause  (inflation,  Congressional  dir- 
ection) was  considered  to  be  cost  growth  attributable  to  poor 
DOD  management.  In  the  1968-1971  period,  emphasis  on  poor  cost 


estimating  increased  (Table  2):  program  cost  estimating  had  been 
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TA3L:i  2 


Oon~,res3ional  Concern  for  Cost  ^/Stlniatlng 

The  following  coraiaents  were  extracted  from  hearir 
Congressional  coaunittees  during  19o3-1971  (61:237). 


Cost  PS t ! rat injET  too  widely  credited  with  ac- 
curate predictions,  precise  problems  not  fore- 
seenj  affects  DOD  credibility:  of  critical  im- 
portance 

Experts  say  cannot  estimate  with  better  than 
30^  accuracy:  no  counterpart  problem  in  indus- 
try: height  of  folly  to  pretend  one  can  esti- 
rvite  production  5-7  years  later 

Constantly  being  assailed  by  critics  for  firm 
figure:  inability  to  explain,  affects  public 
confidence:  political,  economic,  technological 
changes  impact  severely 

Cost  estimates  consistently  overoptimistlc : 
system  pressures,  irotivation  creates  bias;  is 
basis  for  overruns:  must  improve 

Economic  instability  major  problem;  excessive 
inflation  and  cost  escalation  contir.genci^es : 
over  time,  ships  estimates  ceme  within  2>,  Con- 
gress did  not  rake  requested  funds  available 

Parametric  cost  estimating  offers  potential, 
but  limitations  must  be  acknowledged:  heavy 
reliance  raises  question  of  adequate  policy 

Need  statement  of  precision:  need  confiderjce  in 
estimates;  only  gross  estimates  are  possible 
initially 

Methodology  must  be  ir.provod,  but  some  feel  has 
reached  limits  of  capability:  some  improvement 
in  application  possible 

Cost  analysts'  capabilities  m.ust  be  upgraded; 
more  coordination,  interchange  between  services 
needed:  overall  training  in  use  of  cost  data 
required 

Need  more  extensive,  uniform  cost  data,  cost 
data  bases:  present  system  is  new;  developr.cnt 
is  long-term  proposition 

Root  problem  not  ufiderr.tood ; new  high-level, 
cost  analvsis  groups  not  answer;  independent 
cost  estimates  cnlv  partial  check 

Must  look  for  alternative  m.eans  of  improvement: 
Congress  m.ust  insist  on  cost  r'alism,,  detecting 
underestimates  difficult:  cost  can  only  be  de- 
termined by  building  device 
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as  before 


X 
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credited  with  far  greater  accuracy  than  it  merited  and  this 
created  aisunderstanding  and  coin.nunications  problexs  (61:155-15^). 
In  1969,  Congress  asked  the  United  State  General  Accounting 
Office  (GAO)  to  report  periodically  on  the  progress  and  status 
of  various  system  acquisitions.  Since  1970,  the  GAO  has  issued 
annual  or  semi-annual  reports  based  upon  data  contained  in  the 
DOD  Selected  Acquisition  Reports  (28:1).  (See  Appendix  A for  a 
discussion  of  these  reports  and  a summary  of  GAO  data.  ) It  has 
also  since  issued  ad  hoc  reports  on  various  aspects  of  2CU  weapon 
system  acquisition  management.  (See  the  Bibliograpny  for  a 
sample.)  The  GAO  has  consistently  stated  that  overly  ambitious 
performance  requirements,  combines  with  low  initial  cost  esti- 
mates and  optimistic  risk  estimates  lead  almost  inevitably  to 
schedule  slippages,  performance  degradation  and  cost  increases. 

In  turn,  these  lead  to  reduction  in  planned  quantities  and  in- 
creased unit  costs.  (23:22,  29:iij  31:24),  In  1972  tne  GAO 
reviewed  DOD  cost  estimating  and  found  difficulties  resulting 
from  poor  cost  estimating  documentation  and  collection  of  data. 

It  recommended  an  effective  independent  review  of  cost  estimates, 
including  Judgement  by  top  officials  as  to  the  realism  of  the 
cost  estimate  on  which  a decision  was  based  (24:1-2). 

As  late  as  1977,  the  GAO  testified  to  the  Subcommittee  on 
Research  and  Development,  House  Armed  Services  Committee:  "There 

is  still  a consistent  underestimation  of  risk  and  cost,  and  this 
always  seems  to  result  in  tradeoffs  of  quantities  and  performance 
capabilities  later  on  in  the  program  and  stretchouts  (6J:9)." 


j 
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i 
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The  GrAO  recommended  (1)  the  Secretary  of  Defense  should  rely  on 
more  independent  estimators  to  prepare  second  opinions  on  the 
costs  and  benefits  of  various  programs  (9:7)  and  (2)  Congress 
should  continue  to  support,  possibly  strengthen,  a very  strong 
and  independent  cost  analysis  capability  within  the  Office  of  the 
Secretary  of  Defense  (60:9). 

Developing  a Policy 

The  DOD  has  had  a policy  of  using  a cost  estimate  separate 
from  the  contractor's  estimate  since  the  early  1960s  (4:35).  In 
1969,  DOD  established  the  "best  estimate"  policy  which  would 
reflect  ultimate  amounts  to  be  paid,  including  economic  factors. 
However,  a 1971  Logistics  Management  Institute  report  commis- 
sioned by  the  Assistant  Secretary  of  Defense  (Installations  and 
Logistics)  concluded  "...  initial  time  and  cost  estimates  - and 
even  updated  estimates  - cannot  be  depended  upon.,.(Hef.  23 
quoted  at  5:4).  In  fact,  there  was  some  evidence  in  1971  that 
DOD  was  attempting  to  reduce  cost  growth  by  raising  estimates  as 
a matter  of  policy:  each  organizational  level  added  a little  to 

avoid  criticism  for  cost  growth  (5:167  but  see  22:161  for  opposing 
view) . 

During  this  period,  two  studies  looked  at  the  DOD  policy  on 
cost  estimating  as  a means  of  improving  management.  The  Hlue 
Ribbon  Defense  Panel  concluded: 


Studies  reveal  that  on  the  average,  cost  estimates 
on  major  systems  development  have  probably  improved  in 
relative  accuracy  over  the  past  fifteen  years.  So  many 
variables  affect  the  evaluation  of  cost  estimates,  how- 
ever, that  confidence  in  such  a conclusion  must  be  qual- 
ified. In  any  event  there  is  much  room  for  Improvement 
(56:83).  p 


It  recognized  that  factors  other  than  technological  uncertainty 
contribute  to  inaccuracies  of  cost  estimates,  for  example,  under- 
standable incentives  to  sell  a development  program  to  the  Sec- 
retary of  Defense  and  Congress.  It  concluded  that  the  most  fun- 
damental problems  of  cost  estimating  could  not  be  resolved  with- 
out acknowledgment  of  the  Inherent  limitations  of  cost  estimations 
for  development  programs  - the  original  estimate  should  be  con- 
sidered only  a baseline  to  be  revised  as  more  knov/’ledge  is  ob- 
tained (56:84).  A later  study  by  the  DSARC  Cost  Reduction 
Working  Croup  (also  known  as  the  "Little  Pour")  concluded  (1) 
most  so  called  cost  growth  is  the  direct  or  indirect  result  of 
low  initial  cost  estimates,  and  (2)  much  more  realistic  estimates 
are  possible  (63:7,12). 

The  Policy 


In  December  1971,  the  Deputy  Secretary  of  Defense  published 
a memorandum,  "Use  of  Parametric  Cost  Estimates,"  directing  an 
Independent  parametric  cost  analysis  be  incorporated  in  each 
DSARC  presentation  as  of  7 January  1972.  Shortly,  thereafter, 
the  Secretary  of  Defense  directed  each  Service  Secretary  to  create 
a staff  component  capable  of  preparing  independent  parametric 
cost  estimates,  separate  from  program  proponents  (52:1).  The 
general  purpose  of  this  independent  cost  estimate,  soon  to  be 
called  an  Independent  Cost  Analysis  ( ICA ) , was  to  provide  a 
test  of  reasonableness  of  the  program  cost  estimate  (47:5-4). 

This  policy  of  requiring  ICAs  for  each  DSARC  has  now  been 
integrated  into  the  defense  acquisition  process  (37:7i  38:12,13, 

16,17,19)  and  applied  by  0MB  to  the  entire  executive  branch; 
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iiach  agency  acquiring  major  systems  should. . .maintain 
a capability  to  predict,  review,  assess,  negotiate  and 
monitor  costs  for  system  development;  assess  acquisition 
costs... and  provide  such  assessment  for  consideration  by 
the  agency  head  at  key  decision  points;  make  new  assess- 
ments where  significant  cost,  schedule  or  performance  vari- 
ances occur;  use  independent  cost  estimates,  where  feasi- 
ble, for  comparison  purposes. ..( 57 : 5 ) . 

The  policy  was  formalized  with  the  creation  of  the  Cost  Analysis 
Improvement  Group  (OAIG). 

Cost  Analysis  Improvement  Group 

Established  in  January  1972,  the  CAIG  function  is  to  review 
and  Interpret  for  presentation  to  the  D3,''RC  principals  the  pro- 
gram manager's  estimate  and  the  Military  Services  independent 
cost  analysis.  The  review  is  intended  to  improve  the  quality  and 
credibility  of  DOD  weapon  system  cost  estimates  (10:20,  38:12, 
39:2,  42:4).  The  existence  of  the  CAIG  was  formalized  in  June 
1973  with  the  Issuance  of  a charter  (ref  39)  giving  the  CAIG 
specific  responsibilities  for  (10:20,  39:2): 

1)  program  cost  reviews  in  support  of  DSARCs; 

2)  DOD  cost  analysis  policy  and  guidelines;  and 

3)  DOD  cost  data  collection  and  retrieval  system. 

The  CAIG  is  functionally  located  under  the  Assistant  Secretary 
of  Defense  (Program  Analysis  and  Evaluation)  (42:5)  and  consists 
of  a chairman,  one  representative  appointed  by  each  DSARC  prin- 
cipal, and  one  member  from  each  of  the  Military  Departments 
(10:20,  39:1).  It  meets  before  each  DSARC  and  provides  its 
evaluation  of  the  cost  estimates  to  the  principals  at  least  5 
days  in  advance  of  the  DSARC  meeting. 

The  importance  of  the  CAIG  has  not  been  the  number  of  re- 
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views  it  conducted  - there  were  29  DSARC  reviews  conducted  in 

1976  (59;IX-6)  - but  the  extent  to  which  the  depth  of  discussion 

and  understandings  of  cost  estimates  at  DSAfiCs  have  been  intensi-  ■ 

fied  since  its  creation.  The  Service  ICA  plus  the  CAIG  review  i 

! 

have  exerted  significant  pressures  on  program  managers  to  develop  | 

I more  realistic  cost  estimates  (10:21).  ivhile  difficult  to 

I demonstrate  quantitatively,  imposition  of  ICAs  anpear  to  have 

I I 

\ significantly  contributed  to  removing  cost  estimates  from  the 

i 

t realm  of  simple  advocacy  expressions  (10:24,  59:IX-11).  Oer- 

I tainly,  the  reputation  of  the  OAIG  has  enhanced  DOD's  credibility 

with  Congress. 

Design-to-Cost/Life  Cycle  Cost 

Another  way  in  which  the  ICA  has  been  formalized  in  DOD 
management  is  throUvgh  its  contribution  to  Design-to-Cost  (ETC) 
and  Life  Cycle  Cost  (LCC)  philosophies.  Dr.  Currie  attributed 
much  of  the  improvement  in  controlling  costs  to  better  manage- 
ment resulting  from  DTC/LCC:  69  programs  are  now  in  various 

stages  of  ETC,  with  35  having  firm  goals  (59:IX-12).  The  CAIG 
formally  reviews  ETC  goals  and  advises  the  ESARC  of  their  achiev- 
ability  (40:4).  Recent  reviews  have  begun  to  emphasize  operating 
and  support  costs  as  well  as  acquisition  costs,  and  the  CAIG  is 
responsible  for  providing  a framework  in  which  the  Services  can 
accumulate  actual  operating  and  support  cost  data  ( 10 : 23, 16 : ii, 

36:11;  see  the  Bibliography  for  selected  references  on  the  role 
of  good  cost  estimating  in  DTC/LCC ) . 

The  ICA  is  now  firmly  ensconced  in  the  acquisition  process. 


Next,  its  role  as  a leading  factor  in  cost  estimating  will  be 
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CHAPTER  3 


THE  ROLE  OP 

INDEPENDENT  COST  ANALYSES 
IN 

esti:l?lting  program  costs 

One  of  the  major  factors  in  cost  overruns  has 
been  irresponsible  low  estimates  at  the  beginning  of 
a program.  "Buy-ins"  by  contractors  have  been  a big 
element  of  this  irresponsibility.  Another  contributing 
factor  has  been  the  attempt  to  price  out  a full  pro- 
gram before  the  new  weapon  is  developed. .. The  record  is 
nothing  anyone  can  be  proud  of. 

- David  Packard  (11:4) 

One  senior  appointed  DOD  official  said,  "rfe  have  seen 
the  problems  of  underestimating  and  the  problems  of  over- 
estimating, and  I believe  that  the  penalty  for  over- 
estimating is  less  in  the  present  environraent.  rfe  had 
better  be  safe  than  sorry  on  estimates."  (5:168) 

Cost  Estimating  and  Decisionmaking 

When  a system  is  proposed,  a paramount  question  to  be 
answered  is  whether  the  total  price  to  be  paid  by  the  Government 
is  too  high.  Normally,  the  benefits  derived  from  initiation  of 
a new  program  are  readily  apparent  (if  not  exactly  quantifiable), 
but  estimating  the  cost  is  the  basic  problem.  Often  the  inherent 
limitations  on  cost  estimates  resulting  from  technological  un- 
certainties cannot  be  completely  overcome.  Optimism  slants  the 
result  because  we  want  the  system  and  really  do  not  know  the 
right  answer  (19:^0,  56:33).  Additionally,  there  is  a natural 
pressure  for  contractor  and  DOD  estimates  to  reflect  the  level 
of  funding  officials  believe  would  be  appropriated  by  Congress 
(5:158).  Therefore,  a critical  weakness  in  the  system  acqui- 
sition process  is  the  inability  of  both  contractors  and  DOD  to 
estimate  system  costs. 
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Underestimation  is  definitely  perceived  as  the  most  sig- 
nificant problem.  Low  bids  are  accepted  by  DOD  in  the  belief  that 
costs  will  be  lowest  when  a contract  is  awarded  to  the  competi- 
tor whose  initial  bid  is  lowest.  Cost  growth  may  occur,  but 
it  is  assumed  it  will  be  less  than  if  a higher  bid  was  accepted. 
However,  it  has  been  suggested  that  low  estimates  themselves 
actually  contribute  to  cost  growth  (20:2-10).  Some  reasons 
given  are  that  abnormally  low  cost  constraints  cause  irrational 
decisions,  lack  of  innovation,  insufficient  testing,  undue 
economizing  on  engineering  hours,  program  stretchout,  poor  pro- 
duction design,  and  increased  3-overnment  surveillance  - all  of 
which  add  costs  to  the  final  product.  The  overall  effects  of 
underestimating  go  further,  though,  than  just  cost  increases. 
Underestimating  results  in  requirements  not  being  fulfilled  even 
at  increased  costs;  future  planning  becoming  unrealistic;  un- 
balanced, wrong  alternatives  being  chosen;  and  credibility 
decreasing  in  the  eyes  of  Congress  and  the  public. 

On  the  other  hand,  it  is  easier  to  blame  an  initial  low 
estimate  than  it  is  to  establish  effective  program  controls, 
disapprove  additions  and  admit  to  failures  in  management.  One 
must  be  courageous  and  perhaps  even  foolhardy  to  take  a hard  look 
at  the  reasons  for  cost  growth.  Nevertheless,  if  one  accepts  the 
reasoning  on  low  estimates,  the  solution  appears  simple;  increase 
the  initial  cost  estimates.  The  trap  is  sprung!  Contractors 
learn  of  the  higher  budgeted  cost  and  raise  the  cost  to  the  bud- 
get in  an  endless  spiral  (5:165).  This  dilemma  has  been  organi- 
zationally answered  by  the  functionally  simple  ICA  process  rely- 
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Ing  principally  on  parametric  estimates. 

Parametric  Estimates 

Parametric  cost  estimates  are  derived  by  extrapolating 
costs  for  a given  system  from  the  actual  costs  of  previous  sys- 
tems and  correlating  these  costs  with  physical  or  performance 
characteristics  of  the  systems  (47:5-'^,  5:156).  They  are  based 
on  statistical  relationships  at  an  aggregate  level  within  the 
system.  ifhile  parametric  techniques  are  not  the  only  way  of 
developing  independent  estimates,  the  CAIG  encourages  their  use 
because  they  capture  the  cost  of  setbacks  and  design  changes 
encountered  by  almost  all  programs  - costs  not  usually  antici- 
pated in  an  engineering  or  "grass  roots"  approach.  An  ICA  does 
not  have  to  be  based  on  parametric  techniques  but  they  are  par- 
ticularly useful  in  checking  the  reasonableness  of  the  goals 
and  thresholds  used  to  manage  systems  acquisition  (10:25). 

Parametric  estimates  are  not  without  their  critics.  Since 

parametric  estimates  are  based  on  the  actual  cost  of  previous 

systems  they  can  be  no  better  than  the  historical  data  used 

as  an  input.  Unfortunately,  the  majority  of  defense  system 

cost  records  have  not  been  derived  from  progra-ms  competitively 

awarded  or  effectively  controlled  (5:156,  164;  61 : 156 ) . . . and 

this  does  not  even  consider  the  accuracy  of  the  documentation 

of  the  actual  costs.  There  is  an  implicit  assumption  that  no 

greater  efficiency  and  control  will  occur  in  future  systems  than 

occurred  in  past  systems,  and  that  all  of  the  problems  on  past 

systems  will  occur  again  on  the  new  program.  A.  hrnest  Fitzgerald| 

the  former  Air  Force  official  who  highlignted  the  extent  of 
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overruns  on  the  S-5  program  to  Congress,  sees  parametric  esti- 
mates as  the  ratchet  in  the  mechanism  for  jacking  up  prices,  vfhich 
is  being  turned  by  DOD  dost  Calvinists  vrho  believe  large  costs 
on  weapon  systems  are  preordained  (4:41).  He  would  hope  that 
the  historical  data  could  be  scoured  of  inefficiencies,  waste 
and  redundant  expenditures  (4:34).  Unfortunately,  the  CAIC  data 
bank  is  not  detailed  enough  to  eliminate  these  obviously  negative 
factors. 

The  primary  answer  to  the  criticisms  is  that  parametric 
ICAs  have  never  overestimated  any  program,  even  though  the  ICA 
is  not  used  for  budgeting  purposes.  (Budgeted  funding  levels  are 
determined  by  the  prograua  office  and  military  Services  and  are 
lower  than  parametrics  for  all  major  systems. ) In  reality,  the 
parametric  is  primarily  a decision  tool  used  to  determine  whether 
DOB  could  absorb  anticipated  higher  costs  if  the  program  office 
estimate  were  breached. 

Parametric  cost  estimates  are  not  statements  of  facts  but 
rather  a judgment  of  the  cost  of  work  to  be  performed  under  cer- 
tain specified  conditions  (5:154).  Precise  quantitative  estimat- 
ing techniques  do  not  lessen  the  need  for  good  judgment  (47:1-2). 
Viewed  realistically,  parametric  estimates  are  a useful  means 
of  handling  limited  information  to  provide  "ballpark"  estimates. 
They  provide  an  understanding  of  factors  influencing  costs  and 
act  as  a healthy  check  on  more  detailed  program  estimates  (64:34). 
Informal  Influences 

In  general,  cost  estimates  are  required  for  four  types  of 
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activities  in  the  acquisition  process  (45:1,  5:154): 

1)  for  planning  purposes 

2)  for  budget  preparation 

5)  for  pricing  contracts  and  contract  changes,  and 

4)  for  progress  measurement  and  control  of  ongoing  programs. 

ICAs,  however,  are  used  formally  only  as  an  independent 
check  of  the  reasonableness  of  a program  office  estimate.  In 
general,  the  Service  ICAs  and  CAIG  reviews  are  more  conservative 
than  the  program  office  estimate.  The  result  has  been  higher 
program  estimates  despite  the  program  office's  and  contractor's 
obvious  self-interest  in  predicting  lower  costs  and  assuming 
more  money  will  be  forthcoming  once  the  program  is  started  (20: 

14,  17).  One  would  hope  the  results  are  more  accurate,  but  in 
any  case,  the  ICA  provides  feedback  to  the  program  office  and  helps 
it  fine  tune  Its  own  estimate. 

WTiile  ICAs  per  se  are  not  used  for  planning  and  cost- 
effectiveness  studies,  they  have  been  used  as  an  input  into 
choosing  between  alternatives  within  a constrained  budget.  For 
example,  the  recent  3-1  study  showed  the  system  to  be  cost- 
effective  even  at  the  higher  ICA  estimate.  To  the  extent  that 
ICAs  produce  a ballpark  estimate,  they  contribute  to  the  credi- 
bility of  DOD  planning  (20:17),  (The  weakness  of  DOD  cost- 
effectiveness  studies  has  been  studied  by  the  GAO  (Ref  25,  29, 

35).  Recommendations  Included  establishing  an  independent 
review  of  cost-effectiveness  studies  similar  to  the  CAIG 
review  of  costs  (29:15,  35:64).) 


The  emphasis  on  costs  and  cost  estimating  created  by  ICAs 


has  resulted  in  better  cost  estimating  models,  data  banks, 
documentation,  and  most  important,  trained  people.  Adequate 
cost-estimating  capability  depends  on  the  availability  of  good 
people  making  good  estimates  (5:15^).  The  lOA  provides 
incentives  for  cost  estimators  to  improve  performance  concomi- 
tant vrlth  the  increased  visibility.  It  also  acts  as  a lure  to 
draw  good  people  into  the  cost  estimating  discipline  who  would 
otherwise  look  elsev/here  for  challenges  and  rewards. 

The  3-AO  is  in  the  process  of  recommending  that  decision- 
makers in  the  Executive  Branch  and  Congress  require  cost  esti- 
mates with  a range  of  probable  cosms  instead  of  a point  estimate. 
The  development  of  a range  of  costs  for  a progra::i,  v.'hile  not 
eliminating  the  uncertainties,  will  highlight  major  areas  of 
probable  risk  and  uncertainty  along  with  the  cost  impact  should 
they  occur.  The  revised  DODD  5000.2  specifically  allows  cost 
goals  to  be  less  than  firm  up  to  full-scale  engineering  develop- 
ment (3&:16,17).  The  ICA  based  on  parametric  techniques  would 
easily  accomdate  this  recommendation  within  the  DSAHC  process. 

IGAs  arc  not  used  directly  as  an  input  to  the  Planning, 
Programming  and  Budgeting  System  (PPB3).  DOD  ’will  not  issue 
a Program  Budget  Decision  authorizing  funding  at  tne  IGA  level 
per  se.  (This  may  be  true  even  if  the  program  office  accepted 
the  IGA  in  its  entirety  as  its  ovm  estimate.)  .-rnile  the  DSAHG 
recommends  to  the  Secretary  of  Defense  that  he  authorize 
continuation  of  a prograjj,  funding  requests  must  come  from 
outside  the  DSARG/IGA  chain  (33:3).  Nevertheless,  since  Air  Porce 
IGAs  are  conducted  by  the  Gomptroller,  ue  is  made  aware  of  how 
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much  the  program  is  lilcely  to  cost.  (Conceivably,  if  the  ICA 
estimated  the  program  cost  to  be  less  than  the  budget  estimate, 
the  Comptroller  should  not  withdraw  funds,  but  ...) 

As  can  be  seen,  the  ICA  has  more  influence  than  its  formal 
function  would  indicate.  Next,  the  overall  impact  of  the  ICA 
will  be  considered. 


OHAPTER  4 

PERCEPTIONS  0?  ACQUISITION  MANASSIiS  ON 
INDEPENDENT  COST  ANALYSES 

Except  for  a small  number  of  people  in  the  Penta-  * 

gon  and  the  defense  industry,  appraising  the  reason-  ; 

ableness  of  a cost  estimate  for  a new  complex  program 
is  like  estimating  the  number  of  fleas  on  Manhattan 

Island.  You  know  the  number  is  high,  but  you  don't  i 

have  any  idea  how  high  (5:l60). 

Impression  of  Conflict 

There  is  probably  no  problem  more  frustrating  and  more  basic 
to  program  managers  than  cost  estimating.  Control  of  the  total 
costs  of  our  weapon  systems  is  probably  the  most  difficult 
management  job  in  the  Department  of  Defense  (63: i).  Because  of 

I 

this  difficulty,  program  managers  - having  some  pride  and  self-  i 

confidence  - often  are  reluctant  to  accept  the  ICA  process.  i 

They  dislike  someone  from  a functional  staff  looking  over  their  i 

shoulder  and  feel  there  is  too  much  potential  for  an  ICA  to  make 
the  program  (and  program  manager)  look  bad.  Higher  progra:ii 
officials  are  also  uneasy  about  raising  the  ICA  flag  for  all  to 
see  up  to  the  DSARC.  The  aggressive  program  managers  would  like 
to  have  their  own  cost  estimating  capability  and  not  open  them- 
selves to  outside  experts.  On  the  surface,  the  ICA  process  causes 
conflict  that  may  be  avoidable. 

The  Record 

In  reality, it  is  the  ICA  which  is  open  to  challenge  at  every 
step  along  the  way.  Each  ICA  has  a rather  complete  set  of  re- 
quired documentation  (46:4).  It  must  include  details  on  its 
sources  and  data  as  well  as  methodology.  Its  cost  estimates  are 


challenged  at  every  level  from  the  field  organization  through 
the  GAI^i  (46:3).  On  the  other  hand,  the  program  office  estimate 
is  generally  not  reviewed  except  as  to  the  amount  - notnlng  about 
documentation,  sources,  data  and  methodology.  If  there  is  a 
difference  between  the  lOA  and  progra;a  estimate,  it  is  the  ICA 


leader  who  must  explain. 

secondly,  no  program  has  yet  been  killed  because  of  an  ICA. 
(Actually,  no  program  has  been  terminated  by  the  D3AR0  for  any 
reason  (60;15j22).)  In  most  cases,  programs  with  large  differ- 
ences between  ICA  estimates  and  program  estimates  are  subjected 
to  further  review,  quantity  reductions  and  schedule  stretchouts 
(for  example,  see  the  annex  to  ref  63).  This  may  be  due  to  the 
fact  that  programs  with  major  difficulties  are  modified  in  the 
process  leading  up  to  the  CSARC  and  the  fact  that  the  CAIG  review 
of  the  ICA  eventually  convinces  tne  Service  to  make  program 
changes. 

Useful  Assistance 

The  ICA  provides  the  program  manager  with  assistance  in 
two  ways:  the  process  provides  1)  the  discipline  necessary  to 

make  better  estimates,  and  2)  the  leverage  to  challenge  contractors 
and  higher  headquarters  budgeteers.  3y  drawing  upon  the  addi- 
tional introspection  created  by  ICA,  the  program  manager  can 
develop  an  estimate  which  will  more  accurately  assure  adequate 
resources  in  the  DOD  Five  Year  Defense  Plan.  Very  often  the 
contractors  and  higher  Service  organizational  levels  combine  to 
keep  the  program  estimate  low  (3:160-162).  ICAs  provide  a posi- 
tive "adversary"  relationship  and  threat  of  detailed  review 
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v.'hich  can  be  used  by  the  program  manager  to  his  advantage. 

A Recotomended  Change 

Notwithstanding  the  value  of  the  ICA  and  the  ICA  process, 
several  acquisition  managers  recommended  one  change.  »vhile 
agreeing  that  ICAs  are  necessary  and  that  the  CAIl  ahould  con- 
tinue to  review  them  prior  to  C3AR0,  they  suggested  that  the  IGA 
and  budget  estimate  be  combined  into  the  "best"  estimate.  The 
purpose  of  the  IGA  is  to  check  the  reasonableness  of  the  program 
estimate.  This  can  be  done  by  the  Comptroller  or  other  function- 
al office  as  it  is  done  now.  The  estimate  -would  still  be  inde- 
pendent of  the  program  office.  Sufficient  details  on  methodology, 
documentation,  and  data  could  accompany  the  best  estimate  and  be 
reviewed  by  the  GA.IG  as  a check  of  reasonableness.  .lost  cer- 
tainly, this  would  require  greater  discipline  in  setting  budget 
priorities  among  programs;  budget  cuts  would  not  be  permitted 
without  related  reductions  in  quantity  or  performance.  Stronger 
management  of  contractor  costs  would  nave  to  be  undertaken  by 
program  offices  and  plant  representatives  to  prevent  estimates 
from  becoming  "self-fulfilling"  prophecies  (A: 57). 
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CHAPTER  5 


goi:clu3Io:j 

In  y.r,  Leonai'd  Sullivan,  A31  (PAIS),  re- 

ported the  last  ,56  programs  to  reach  production  missed 
planning  estiraates  by  factor  of  2.4  and  development 
estimates  by  1.5  - and  this  includes  all  DCD-favoring 
corrections  for  inflation  and  quantity  changes.  "As 
this  track  record  goes... so  goes  our  Defense  credi- 
bility (63:19)." 

Paradox 

Dr.  Malcolm  R.  Ourrie,  DDPMi:E,  reported  different  results 
in  his  testimony  to  Congress  in  1977:  6.'4  i annual  cost  growth 
in  1972,  4^  in  1975  and  yi  in  1976  adjusted  for  escalation  and 
quantity  (59:1-9).  The  extreme  difference  between  Dr.  Currie's 
figures  and  Mr.  Sullivan's  illustrate  the  confusion  about  DOD 
cost  gro'Wth  ’Which  has  led  to  a lack  of  credibility  and  cries 
of  poor  management.  (In  fact,  the  numbers  are  reconcilable 
but  it  takes  sophisticated  reasoning.)  Likewise,  false  initial 
cost  estimates  and  buy-ins  are  not  really  cost  overruns  that 
necessarily  represent  real  waste,  but  they  ensure  that  a program 
will  look  like  money  has  been  'wasted.  The  defense  com^aunity 
'Will  continue  to  look  stupid  until  and  unless  this  situation 
is  corrected  (11:4), 

Claims  of  ’weapon  system  acquisition  cost  grcv^tn  two  and 
tnree  times  the  original  baseline  estimates  was  a factor  leading 
to  the  creation  of  the  CAIC  and  the  requirement  for  ICAs  at  D3ARC 
milestones  (1C:20),  This  emphasis  on  better  cost  estimating  has 
resulted  in  demonstrated  better  control  of  costs  but  individual 


programs  still  provide  ripe  targets.  The  1970  estimate  for  the 
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P-15  was  -:?7.43;  the  1978  estimate  was  -?12.63.  The  1970  estimate 
for  the  3-1  was  99.93  and  the  1977  estimate  was  ^22.83.  During 
a recent  033  nevi's  special,  Senator  './illiam  Proxmire  highlighted 
the  3-1  increase  and  stated,  "Do  increase  in  cost  indices  can 
explain  the  increase  in  the  3-1  (ref  58)."  In  fact,  inflation 
estimates  accounts  for  70.^  of  the  P-15  cost  increase  and  64/i  of 
the  3-1  ( 3^^  : 93  ) . 

Other  Problems 

There  are  other  problems.  The  "heavy  and  regular  use  of 
reprogracmiing  by  the  Pentagon,  amounting  to  billions  each  year, 
emphasizes  that  the  defense  budget  is  anything  but  firm  (3:98)." 
Despite  increased  credibility  -with  Congress  resulting  from  the 
CAI3,  there  is  still  a suspicion  that  DCD  is  hiding  cost  overruns 
(60:3^).  Vlhen  this  is  added  to  the  fact  that  DOD  must  submit 
requests  for  authorizations  at  least  16  months  in  advance  of  tne 
fiscal  year,  track  the  estimate  through  the  second  budget  review, 
and  explain  the  difference,  cost  estimates  will  continue  to  differ 
by  some  amount  from  actual  costs  (8:2).  The  effect  of  a zero- 
based  budgeting  is  still  unknown  (6:124). 

Puture  efforts 

ivithout  disputing  the  need  for  better  estimating,  data 
(Appendix  A)  suggests  additional  estimating  reforms  are  not  like- 
ly to  reduce  underlyin  - problems  in  system  acquisition  costs. 

The  relative  simple  lOA  process  along  witzi  other  DOD  management 
efforts  has  at  least  :aaintained  track  of  cost  increases  if  not 
controlled  costs  themselves.  .'laybe  the  most  important  benefit 
has  been  the  visibility  given  different  cost  views  at  the  top 
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level,  thereby  resulting  in  discussion  of  issues  at  the  highest 
policy  level  (63:40).  Using  the  ICA  estimate  as  the  program 
budget  estimate  may  ease  the  adversary  relationship  between 
program  manager  and  functional  staff  or  may  more  effectively 
use  limited  cost  estimating  resources,  but  it  will  not  appreciably 
enhance  cost  control. 

The  Chief  of  Staff  of  the  Air  Force  recently  formed  an 
ad  hoc  Program  Cost  Task  Force  to  determine  how  cost  estimating 
can  be  Improved  and  to  develop  initiatives  to  control  costs. 

But  so  long  as  cost  estimates,  by  whatever  means  developed, 
are  seen  as  fixed  price  contracts  with  Congress,  so  long  as  there 
is  a long  interval  between  original  estimate  and  the  final  Duy-, 
and  so  long  as  estimates  are  depressed  by  the  advocacy  process 
as  they  wind  themselves  up  to  the  D3ARC,  major  advances  in  cost 
control  will  come  sparingly. 


APPENDIX  A 


Cost  (Jrowth  Data 

Last  year  I reported  the  annual  cost  growth  of 
all  Selected  Acquisition  Report  programs,  adjusted  for 
escalation  and  quantity,  dropped  from  6.4,2  in  December 
1972  to  4?2  in  1975.  This  has  been  further  improved  to 
3^.  These  results  are  often  masked  Ijy  inf lation.  But 
the  progress  is  real  and  steady. 

- Dr.  Malcolm  H.  Currie  (59:1-9) 

The  amount  of  actual  cost  growth  is  often  difficult  to 
determine.  Once  determined,  it  is  often  hard  to  attribute  to 
courses  other  than  poor  management.  In  the  above  quote,  the 
cost  growth  in  1976  was  given  as  52  adjusted  for  escalation 
and  quantity.  Including  these  two  categories,  the  cost  growth 
was  closer  to  62  or  »14.4B  for  the  total  acquisition  of  the 
systems.  It  is  this  dollar  figure  which  causes  Congress  and 
the  public  to  react  strongly  to  DOD  management. 

Selected  Acquisition  Reports 

In  order  to  provide  some  visibility  for  itself,  DOD  initi- 
ated quarterly  reporting  on  selected,  major  weapon  systems  in 
tne  late  1960's.  Subsequently,  Congress  asked  for  this  infor- 
mation. Currently,  53  systems  are  reporting  detailed  cost  data 
in  Selected  Acquisition  Reports  (SARs), 

SARs  summarize  current  estimates  of  technical,  schedule, 
quantity  and  cost  information  in  comparison  with  planning  or 
development  estimates  (43:2).  Planning  estimates  are  estimates 
of  operational/technical  characteristics,  schedule  and  complete 
acquisition  cost  developed  at  the  time  the  Secretary  of  Defense 
approved  program  initiation.  Development  estimates  are  estimates 
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of  these  same  parameters  developed  at  the  time  the  Secretary  of 
Defense  approved  full-scale  engineering  development.  Changes 
in  the  cost  estimates  are  attributed  by  the  program  office  under 
the  following  cost  variance  categories  (43:11): 

QUANTIT'f  - a change  in  quantity  to  be  procured  other  than 
changes  in  support  items. 

ENCINESRINC  - an  alteration  in  the  physical  or  functional 
characteristics  of  a system  or  item. 

SUPPORT  - a change  in  support  item  requirements. 

SCHEDULE  - a change  in  procurement  or  delivery  schedule, 
completion  date  or  intermediate  milestone  of  development  or 
production. 

ECOROKIC  - a change  due  solely  to  operation  of  the  economy. 
This  includes  changes  in  the  current  estimate  resulting  from 
actual  escalation  different  from  that  previously  assumed  and 
revision  of  the  assumption  regarding  future  escalation. 

ESTIMATING  - a change  in  program  cost  due  to  a correction 
of  error  in  preparing  the  planning/development  estimate  or  the 
refinement  of  a prior  current  estimate  for  reasons  not  provided 
for  in  other  cost  variance  categories. 

SUNDRY  - changes  other  than  the  above  categories,  such  as 
environment  costs  (34:2),  sometimes  called  unpredictable  change 
(43:12). 

In  the  early  1970s,  there  was  no  consistent  treatment  of 
inflation.  Since  the  Office  of  Management  and  Budget  (0MB) 


viewed  budgeting  for  inflation  as  a self-fulfilling  prophecy, 
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some  programs  did  not  Include  it  at  all  while  others  incorporated 
it  under  the  "estimating"  category.  Criticism  over  cost  growth 
eventually  led  DOD  in  1971  to  obtain  a waiver  to  the  0MB  policy 
and  to  formally  budget  for  and  report  cost  variance  due  to  infla- 
tion. When  double-digit  inflation  became  the  rule,  DOD  published 
authorized  maximum  inflation  rates  which  could  be  used  by  programs 
and  Incorporated  inflation  into  the  "economic"  category.  For 
this  reason,  SAR  data  from  the  early  1970s  cannot  be  directly 
compared  with  that  after  1974,  and  care  must  be  taken  in  inter- 
preting the  percent  cost  growth  attributed  to  estimating  prior 
to  1974. 

Some  Cost  Data 

The  following  cost  data  was  taken  from  the  SARs  as  summarized 
by  the  United  States  General  Accounting  Office  in  its  now  annual 
report  to  Congress  on  the  status  of  major  acquisitions.  It  is 
somewhat  comforting  to  know  that  non-military  programs  suffer  the 
same,  if  not  greater,  cost  growth  (33:2,  34:3).  Of  547  major 
civilian  programs,  399  had  experienced  overruns  as  of  30  June  1976; 
of  these,  148  had  experience  cost  increases  in  excess  of  100 
percent  (34:3ff). 
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TABLE  A-1 


Cost  Growth 

Luring 

Specific  Years 

PY70 

FY74 

FY  75 

FY76 

Engineering 

20, 3^ 

8% 

6i 

2/^ 

Support 

7 

1 

7 

3 

Schedule 

15 

7 

32  ' 

20 

Economic 

10 

79 

11 

23 

Estimating 

40 

1 

11 

30 

Quantity- 

8 

-1 

29 

23 

Sundry 

5 

4 

0 

Total  Growth 

n/a 

524. IB 

511.33 

514. 3B 

References  19, 

24,  28,  31, 

33,  34 

I 
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TABLE  A-2 


Cost  Growth  from 

System  Inception  (as  of 

30  June 

1976) 

Air  Force 

Army 

Navy 

Total 

No.  of  systems  reported  11 

16 

26 

53 

Planning/Cevelopment 

436. 3B 

419.6b 

465. IB 

4121. 2B 

estimate*  1 

Current  iSstlmate 

458.4b 

428. 2B 

495.13 

4181. 9B 

Total  cost  growth 

-422.  IB 

'48.6b 

429.93 

460.73 

Percent  growth 

61 

44:? 

46^ 

50;? 

Cost  Variance**  1 

Engineering 

13.^ 

1% 

Support 

-1 

3 

5 

3 

Schedule 

23 

15 

16 

18 

Economic 

52 

70 

36 

47  : 

Estimating 

1 

13 

13 

9 

Quantity 

4 

1 

19 

11 

Sundry 

9 

2 

5 

6 

■••■The  developaaent  estimate  is  used  unless  only  a planning  esti- 
mate is  available. 

•iH<-Percent  of  total  cost  growth 


References:  34:3,  34:93-95 
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TABLE  A-3 


iMMwUVtu  HAWK  MISSILE  SOH,^  7J.0  79.0  6B.b  82. S 153.0  3.4  1.1  1,048.7 


AT  JUNF  30.  1976 
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